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NOTES AND ABSTRACTS 
R E S l f i N A T l O N  O F  T H E  ASSISTANT EDITOR 

Dr. B. h4. Varney is terlninating his connection with 
the MONTHLY WEATHER REVIEW as of May 14 in order 
to go to an associate professorship a t  the University of 
California a t  Los Angeles. 

W. W. REED O N  CLIMATOLOGICAL DATA FOR T H E  
TROPICAL ISLANDS O F  T H E  PACIFIC'  

This SUPPLEMENT, as its tit,le indicat,es, present.s 
statistics of temperature, precipit,ation, relat'ive humidit)y, 
cloudiness, and prevailing winds for the single islands 
and groups of islands of the Pacific,. 

The data are presented niostly in the form of niont81ily 
and annual means and extremes. hlonthly and annual 
totals of prec,ipitation R ~ S O  are given for a group of 
selected st,at)ions at  eac,h of which the record covers B 
period ranging from 20 to 40 years. The statistic,s 
have been compiled from existing publications and 
assembled under a single cover for easy reference. 

The author has coniplet,ed his task in a very satisfactory 
manner. Copies of the SUPPLEMENT may be obtained 

t o  Exner the cyclone brings about a complete mixing of the two 
masses. 

The airplane soundings seem definitely t o  have settled the 
question. 

But not all the  difficulties have been resolved. It is certain 
t.hat the systematic use of the airplane for exploring the  atmos- 
phere will in flitmure make a contribution of the  highest importance 
to  the study of the problems which confront us. One may 
criticize the method at present as being limited by altitude, but 
on the ot,her hand i t  possesses the  enormous advantage over the 
bnllon sonde of not being blind. 

In  order t o  reach its full usefulness, sounding by airplane 
ought t.0 be carried ou t  by a pilot with a conscientious observer 
who will carefully note the phenomena .observed. It is likewise 
necessary tha t  the meteorograph be very accurate, and especially 
tha t  the thermometer record the changes of temperature without 
lag. It goes without saying that, except in very strongly marked 
cases, a discontinuity will not be shown if the trace is thickened 
by vibrations.-Transl. B.  M .  V.  

T H E  SEASONAL RAINFALL TO A N Y  DATE 
By c. E. GRUN6KY 

[San Franrisco, Calif., January 1, 19271 

A diagram prepared for use in central portions of 
California as an aid to a quick and dependable deter- 
mination of the normal rainfall to any day of the climatic 
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from the Superintendent of Docament.s, Washington, 
D. C., at the price of 10 cents e8c.h. Remittances 
should be sent direct to that offic.ia1.-A. J .  H. 

AEROLOGICAL S O U N D I N G S  B Y  AIRPLANE IN RELATION 
T O  T H E  BJERKNES THEORY O F  CYCLONES 

the Direct,or of the Belgian Meteorological Institute 
presents the results of three airplane soundings over 
Belgium. We print a translation of hf.  Jaumotte's 

-I 
conclusions : 

The few cases we have analyzed in this study show perfect 
agreement between facts and the  Bjerknes t,heory. The cases of 
the degenerated cyclones prove t.hst t,he separat,ion of m-arm and 
cold air masses persist,s for a very long time, and tha t  conse- 
quently the phenomenon of mixing has but  a negligible import,ance. 
This is a n  important argument for the Norwegian school against 
that  of Exner. It is recognized tha t  t.he two schools have the  
same point of departure, viz, t.he just,aposit,ion of t,wo sir masses 
of different temperatures, considered tip Margules as the source 
of the potent.ia1 energy which the cyclone partly transforms 
into kinetic energy. According to Bjerknes the end result is B 
superpositmion of the t,ropir.al air over the polar; while acrording 

ye.ar has been found very helpful in making comparison 
of any season's precipitation with normal. 

How such a comparison can be made is shown on the 
diagram herewit'h presented. To the base diagram there 
has been added the mass c.urve of rainfall for the season 
1926-27 from July 1 to December 31 which shows that 
rainfall at  that time for the season 1926-27 was about 

is to be compared with 38 per cent of the normal 
by the c,urve to be the normal to that date. 

curve of rainfall for individual years is 
to be plotted on such a base diagram sufficient space 
above the 100 per cent line should be provided si, that 
there 
This in the case of California is somewhat in excess of 200 
per cent. 

noted on the diagram the precipitation records at 
t,hree stations-san Franc,isco, Sacramento, and Red 
Bluff-have been used its preparation and the results 
apply to any point within an extensive region instead of 
t,o the three The normal monthly 
rainfall, always in percentage of the normal annual, is 
shown for each month in black. Each of these values is 

The section Of a paper under the above by 57 per cent of the normal rdnfall, amount 

men the 

be loom for the possible extreme 

8 MONTHLY WEATHEB REVIEW SUPPLEMENT No, 28, N', W. Reed, 



MARCH, 1927 MONTHLY WEATHER REVIEW 133 

entered at the end of the respective month. It is their 
summation which estab1ishe.s the points on the main or 
m-ass-curve of the diagram. The curve though prepared 
for a region, may nevertheless he accepted as correctly 
representing the normal preaipitation a t  each one of the 
three stations on whose composite rec,ord itr is based, 
because the values in percentage of normal, at  the three 
several point8s mere in fair correspondence. The c,om- 
posite, in fact, probably bett'er represent,s normal condi- 
tions a t  each of the stations t,han do their o\vn part>icular 
records bec.ause the influence of local sources of error is 
minimized in the composibe. 

Where t,he rainfall year runs with the c,alendar ye.ar 
the time record on a similar dia.grani would, of course, 
begin with January 1 instead of with July 1. 

To illustrate the use of the curve the following example 
may suffice: It is desired to know on December 31 how 
the minfall of 7 inches since July 31, 1926, a t  a point 
between Sacramento m d  San Franc.isco having a normal 
annual of 15 imhes, compares with normal precipitation. 

The curve shows that the normal seasonal to Dec,eniber 
31 should be 38 pe.r cent of t,he normal annual pre.cipita- 
tion, that is, in t8his case 3 s  per cent of 15 inches or 5.7 
inches. The rainfall a t  tjhe point in question was t>he.re- 
fore ( 7 - 5 . 7 ~ )  1.3 inches in excess of normal on 
De.cember 3 1. 

TORNADOES IN ARKANSAS IN MARCH, 1927 

By. W. C: .  HICKMON 

[U. 9.  Weather Burt.iu, Little Rock, Ark.] 

Two destructive tornadoes occurred in this State in 
March, 1927. The first started a t  7:30 p. ni. of the 17t8h 
at the village of Delight,, in Pike County, and moved 
thence some 70 miles nort.heast.ward to the border 
between Saline and Pulaski Count,ies, covering t,he 
distance in about an hour. Eleven persons were, killed 
and 25 injured in this slorni. 

The second st,orni originat,ed in Carroll County, south 
of Eureka Springs, moving Idienc.e east to Green Fore.st 
and t,hence ea.st8 hy soi1t.h t'o Coin, and t,hence northeast 
to Denver, where i t  disa.ppeared. This storm prae.t'ic.ally 
demolished the town of Grnen Fore,st, where 22 persons 
were killed and about 100 inj wed. For ty-eigh t houses 
were destroyed and 132 bndly dnmaged; prope.rt,y loss 
was large. 

The, dist,ribut,ion of pressure on the 17th was not. swh 
as usually ntt,eiids a. t,ornado, the V-shaped t,rough with a 
southward or southwestward prot,rusion whic.h Huniph- 
reys terms R normal hut, not inva.riable c,ondit,ion,' 
was notably missing on the, 8 a,. In. map; however, bhe 
moderate anticyclone t,o the northwest,wnrd wa.s present, 
and the t,enipera.ture gradient was steep, t'eniperaCiires of 
30' to 3 6 O  obtaining in we.st,ern Okla,homa a t  S a. ni., 
while a t  Litble Rock the temperature was 62O. The 
8 p. m. map showed a weak cyclonic condition over tQe 

~~ __._______________. 

1 W. J. Humphreys, The Tornado. Mo. Wea. Her., Dec., 1826. 

Rockies and the southwest which, on the morning of the 
lSth, had become a disturba.nce of wide extent. The 
temperature gradient was stsill fairly steep and by 8 p. m. 
of t,he lSt,h the map was much nearer the tornado type. 

A THUNDERSTORM WITH RAIN, HAIL, SLEET, AND 
SNOW 

A thunde,rst,orni a t  St. Joseph, Mo., on the afternoon 
of March 19, 1937, was accomprtnied by rain, hail, sleet, 
and snow, a most unusual phenomenon. The storm 
came from the southwest in connection wit'h an area of 
low baromelric pressure central in sout,hern Missouri at  
7 p. ni. of the 19t,h. The t.hunderstorm began a t  1:42 
p. m., and moderate thunder was heard a t  frequent 
intervals until 4:22 p. ni. A rather heavy fall of hail 
began a t  2:35 p. ni., and continued for three minutes. 
The hail WRS preceded, accompanied, and followed by 
rain, and from 3:41 p. ni. to 5:10 p. m., the rain was 
mixed with sleet, which in turn was followed by light 
mist.. The 1iailstone.s were quitme uniform in size, about 
one-fourth inch in diameter, and consisted of soft opaque 
cent,ers surrounded by clear ice, while the sleet ran ed 
from ahoiit> t,he size of large shot, t,o very small partic K es. 
The rain wi hli t,eiiiperat8ure below freezing caused a light 
covering of glaze, and icicles 1 to 2 inches in length formed 
on wires and limbs of t,re,es. The amounts of hail and 
sleet we.re about e.qua.1 and when melted gave approxi- 
mat,ely 0.09 inch of water. During the progress of the 
thunderstorm snow flurries were noted in the northern 
port,iori of t,he cit,y. The temperature a t  the time of the 
hail was 31' P., and while the sleet was falling it stood 
a t  30'. During the storm the wind niovement ranged 
from 7 t.o I1 miles per hour from the northeast, backing to 
nort,h, and t,he barometer remained nearly stationary at  
slight,lg below normal. The total precipitation was 0.47 
inch.- W. S .  BslderL. 

METEOROLOGICAL S U M M A R Y  FOR SOUTHERN SOUTH 
AMERICA, FEBRUARY, 1927 

Bp J. B. IYAYARRETE, Director 

[Ohserrntorio del W t o ,  Smtiitgn. C'hile] 

February was characterized by increase in the activity 
of the atmosphe.ric circulalion over the far sout'h. In  
t,he C'eiitral Zone t'he weather WRF set,t.lcd and towa.rd the 
end of t.he monbh the heat of simmer began to decline. 

The. most, important depressions were those of the 
14t,li and 23d; t,he first of t,liese affected t,he Central Zone 
t80 sonic? est.ent#, rn.in occurring as fa,r nort,h as Valdivia 
Province. Thc second depression was inore intense; it 
affect.ed the. whole Sout,hern Zone as far north as Con- 
ce.pc.ion, c.ausing extremely heavy winds and rains. 
hlrl,ximum rainfalls varied between 26 and 46 mm. 

The most important antmicyclonic regimes developed 
between t,he Ist, arid the 5th, 15t8h and 32d, and 24th to 
3Sth, and were characterized by general fine weather, 
and by strong southerly winds between the coasts of 
Chiloe and Arauco.-Transl. R. V. If7. 


